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ABOUT  TYPHUS  AND  PARATYPHUS  IMMUNIZATIONS  BY 
MEANS  OP  MIXED  TYPHUS  AND  PARATYPHUS  VACCINE 
AND' THE  RESULT  OF  IMMUNIZATION  IN  THE  IMPERIAL 
JAPANESE  NAVY 


ABOUT  TYPHUS  ANU  PANATYPHUS  IMMUNIZATIONS  BY 
KEANS  OK  MIXED  TYPHUS  AND  PARATYUPXUS  VACCINE 
AND  THE  RESULT  OF  IMMUNIZATION  IN  THE  IMPERIAL 

JAPANESE  NAVY 

Contraibl.  f.  Bakt.  etc.  I.  Abt.  Originals.  Bd.  74, 

Heft  3/4,  1914.  Translation  by  Bemloe  B,  MacDonald, 

To  Wright  belong b  the  credit  for  having  accompli ahed 
the  active  Immunization  against  typhus  by  means  of  destroying 
broth  ct  ure  first  to  a  great  extent  in  human  beings.  The 
results  which  Wright  obtained  by  his  extensive  immunization 
In  English  Colonial  Army  were  quite  suitable.  Pfeiffer  and 
Kolle  used  as  Inoculum  fresh  agar- cultures  which  by  heating 
to  60°  were  sterilized.  This  last  method  has  obtained  in 
practice  quite  suitable  resuxts  as  the  different  publications 
about  the  experience  in  German  Southwest  Africa  demonstrate. 

Still  in  recent  times  publications  from  different  lands 
exsist  which  report  on  the  results  of  typhus  immunization. 
Lelshmttn  obtained  excellent  results  in  the  case  of  the  English 
troop  divisions  dispatched  to  the  tropics.  With  his  lnnocula- 
tlon,  heated  for  1  hour,  he  established  that  in  the  case  of 
equal  opportunity  of  infection  the  number  of  llnesses  in  the 
v&oclnated  amounted  to  3.7/C  while  the  illneBs  d&nrthe  not 
vaccinated  amounted  to  32.8jC.  The  knowledge  concerning  the 
immunization  against  paratyphus  is  quite  a  bit  less,  probably 
mainly  because  the  clinical  symptoms  in  the  case  of  this 
disease  occur  mliaer  than  in  the  typhus  and  because  the 


1 


mortality  rate  is  acarecely  less.  Kolle,  Kutecher,  Melnicke 
and  others  have  proved  that  the  animals  vaccinated  with  dead 
or  live  paratyphus  bacteria  are  able  to  tolerate  multiple 
lethaj  doses  of  paratyphus  bacillus. 

The  statistics  of  the  Imperial  Japanese  Navy  show  that 
typhus  cases  pointed  out  since  1902  have  increased  and  in 
1907  have  reached  their  hl^h  point.  In  1907  ar'*  ’90S  the 
sick  rate  amounted  to  9.2 %  and  7.2#  respectively  in  the 
whole  crew.  In  1909  the  number  of  typua  sick  decreased 
qulokly.  Moreover,  the  basis  is  probably  that  on  the  one  hand 
in  this  year  paratypus  was  separated  from  typhus  and  that  on 
th§  other  hand  iouunUatlon  was  out  off,  Just  as  It  Is  00 apart d 
below. 

Table  I 

Typhus  oases  in  the  Imperial  Japanese  Navy  In  the  last  five 
years  (1907-1911). 


Typhus 

Sick  rate 

Deaths 

Mortality 

illness 

per  1000 

per  1000 

1907 

372 

9.20 

34 

0.84 

1908 

307 

7.00 

32 

0.73 

1909 

118 

2.63 

22 

0.49 

4  A  « 

■lyiy 

212 

4.y6 

28 

0.63 

1911 

106 

2.31 

13 

0.28 

Table  II 

Paratyphus  cases  (typhus: A)  in  the  Imperial  Japanese  Navy 
in  the  last  five  years  ) 1907-1 911). 


w 

Paratyphus 

Sick  rate 

Deaths 

Mortality 

illness 

per  1000 

per  1000 

1907 

0 

0 

1908 

143 

3.12 

1 

0.02 

1909 

105 

2.29 

5 

C.11 

1910 

101 

2.20 

1 

0.02 

1911 

~A5 

0.98 

0 

T  0 

2 


Table  3 


Paratyphus  cases  (type  B)  In  the  Imperial  Japanese  Navy 
In  the  last  five  years  (1 907-1 91  If. 


Paratyphus 

illness 

Sick  rate 
per  1000 

Deaths 

Mortality 
per  1000 

1907 

18 

0.45 

0 

1908. 

212 

4.93 

0 

1909 

60 

1 .03 

1910 

104 

2.27 

0 

ty  t  a 

362 

7.69 

/  1 

Sr 

An  epedemlc  of  typhus  and  paratyphus  ocoured  on  a 
ship.  They  appeared_^^y_ stubborn  against  all  profllaotlo 
precautions  suoh  as  disinfection,  isolation  and  so  on.  In 
the  caif  of  epedemics  there  'ire  often  de tooted  a  number  of 
bacillus  carriers.  That  ma  ea  it  necessary  to  carry  out 
immunizations  for  the  Whole  crew.  The  immunization  was 
carried  out  according  to  the  Pfeiffer  and  Nolle  meitfeod.  The 
number  of  vaccinations  supplied- for- the-  years  4908  to  1911  9 ' 

was  28,343  against  typhus,  18,834  against  paratyphus  A  and 
1 1 ,884  against  paratyphus  B.  ^hoae  vaooinationa  against 
typhus  show  6j,6p(t  paratyphus  a  42.0$,  and  paratyphua  B 
only  27.3/f  of  the  whole  crew.  The  fact  that  the  sickness 
in  regard  to  paratyphus  and  typhus  have  declined  considerably 
since  1908  just  as  thg  above  lndloated  table  shows,  one  must 
connect  it  to  the  ln&troduction  of  the  immunization.  <x>he 
remarkable  behavior  is  expressed  in  the  mortality  rate,  namely: 

Mortality  per  1000 

lyphus  'Vaccinated  2.4 

Not  vaccinated  18.6 

Paratyphuc  A  Vaccinated  3.8 

x 


"  ni|i  irmiririnii  in  "mi  |i|r<niiiiafii»!riir‘t'- v  -;it  ■n*n(iiiiiT|»-!frn-'  mi"n  •  . . .  n 


Para typhus  A 
Para typhus  B 


Not  vaccinated 
Vaccinated 
Not  vaccinated 


- 1 
r> 


Kortallty  per  100Q 


14.0 


But  the  statistic  1  c  net  wholly  reliaut*  because  lu  the 
case  of  such  large  scales  unavoidable  mistakes  occur.  But 
the  observations  of  the  sick  Is  quite  reliable  which  were 


received  and 

taken  care 

of  in  p 

Navy 

hCci.*1  vJ1  - 

{Yokosuka, 

Kurec  Sasebo, 

Malsuru, 

and  ftlojun). 

t 

i 

i 

Table 

4 

i 

Sick  which  were  received  In  Navy  Hospitals  from 

1909-1911. 

Typhus 

Par a typhus 

Paratyphua 

A 

B 

Sirk 

367 

289 

447  i 

Vaccinated 

diseased 

68 

71 

0  i 

dead 

<=» 

2 

I 

i 

Not 

diseased 

299 

218 

447 

vaccinated 

dead 

40 

5 

0  ! 

As  this  table  shows,  the  number  of  sick  amounts  to  only 
i  in  those  vaccinated  against  typhus  and  t  la  the be  vaccinated 
against  paratyphua  A  in  comparison  to  the  number  of  sick 
who  were  not  vaccinated.  The  mortality  rate  of  the  vacolnated 
Is  only  half  as  large  as  those  not  vaccinated;  in  oase-rof 
paratyphua  A  one  finds  in  comparison  no  difference  in  the 
number  oetwoen  the  vaccinated  and  not  vaccinated. 

According  to  our  experience  the  duration  furnished  up 
to  the  eruption  of  illness  (by  vaoclnatlon)  is  as  follows; 
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Typhu  j 
5(7.352:) 


Para typhu a  A 
39(54.932) 


within  3  weeks 
3  weeks  to  1 
year 

1  to  2  years 

2  to  3  yeart* 
over  3  year* 
Total 


29(40.842) 
2(  2.822) 
0 

1(1. 41*) 
71 


The  number  of  fatal  cases  from  typhus  sickness  which 
were  not  vacoinated  were  compiled  In  the  following  cases. 

Number  of  deaths  of  typhus  sickness  which  have  been  vacoinated. 


Duration 

Deaths 

Amt.  of 

Reaction  to 

of  the  lnno ou- 

vaccination 

vaooination 

la  t  ion  up  to 
slokness 

bacillus 

5  month c 

3 

0.9  ng, 

■light 

17  months 

1 

C.7  * 

M 

3t  years 

1 

0.3  " 

« 

Total 

5 

It 

Number  of  deaths  from  paratyphus  A  sickness 

which  have  have 

been  vacoinated 

Duration 

Deaths 

Amt.  of 

Reaction  to 

of  the  lnnocu- 

vaoclnatlon 

vaccination 

latlon  up  to 

sickness 

bacillus 

2  months 

1 

0.7  rg. 

alight 

10  months 

1 

0.7  mg. 

M 

Total 

2 

Aa  the  above  mentioned  tables  show  there  are  only  three 

r  - 

deaths  under  the  typhus  sickness  and  2  under  para typhus 
with  in  a  year  after  immunization  occurs,  therefore  let  it 
be  noted  that  the  amount  of  vacolne  was  very  slight  and 
Insufficient.  - 
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In  the  Imperial  Japanese  Navy  It  occurs  often  that  on 
one  and  the  same  ship  typhus  and  para typhus  appear  simul¬ 
taneously.  But  when  the  immunization  against  typhus  and  para- 
typhus  A  or  3  is  not  able  to  protect  oppoBites  so  it  has 
been  considered  practical  immunization  against  all  three 
Illnesses  together. 

In  the  case  of  immunization  we  are  dealing  with  an  active 
immunization,  so  more  or  lens  reactions  *o  the  lnnoculation 
—  “:i  tM-ininaied.  Recently  Kolle,  Hetsch,  Kutsoher 

and  others  have  proved  resistance  of  serum  lnnoculation  and 
and  have  corns  to  the  conclusion  Hthe  more  powerful  the 
reaction  th  *  greater  the  resistance?  In  execution, of  lnnoeu- 
lation  it  is  therefore  up  to  a  known  degree  unavoidable  that 
ship  maneuvers,  formation  and  exei'cise  will  injure  the  sailors. 
Therefore,  the  experiment  was  prepared  this  way  to  lighten 
the  trouble  and  the  immunization  with  the  mixture  of  typhus 
and  paratyphua  waa  per  formed  at: once.  Moreover  the  occassion 
simultaneously  offered  to  prove  the  strength  of  react!  OH  olid 
of  the  formation  of  protective  bodies  was  injured. 

1 .Research  on  animals 

The  experiment  va9  performed  as  follows:  first  of  all 
I  made  vaccine  by  mixing  equal  amounts  of  24  hour  typhus  and 
paratyphus  A  and  B  agarculture.  xhis  vaccine  contains 
bacillus  bodies  in  different  quantities  and  2.1,  0.4,  0.2  and 
0.02  mg.  in  1  com.  of  vaccine  .  Two  series  of  guinea  pigs 
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wero  used  In  this  experiment,  the  first  was  innoculated 
onca  with  the  aforementioned  vaccine  but  the  other  was 
innoculated.  twice.  As  control  animals  two  series  were 
used.  On  the  10th  day  after  the  last  immunisation  all  the 
animals  were  ljnected  lntraperltoneally  with  a  5  fold  lethal 
dose  of  culture  to  prove  the  protective  strengbhrof  the 
vaccine.  The  procedure  is  reproduced  in  the  following 
tables * 


Table  5 

The  mixed  vaocine  contains  1  ccm.  2mg.,  the  simple  0.7  mg. 
bacillus  in  1  com,  thus  i/3  that  of  the  mixed  vaccine. 


Weight  of  Kind  of 

Innoeu* 

Infectious  i '& 

tiuResults 

guinea 

8 

pig  vaccine 

lation 

dose  (  5 
fold  lethal  • 

Mixed 

vaccine 

dose) 

Typhus  :  ,5. 

'^lived 

230 

Typhus 

230 

♦ 

once 

Paratyphus  A 

« 

235 

Paratyphus 

Paratyphus  B 

lived 

200 

A  and  B 

Typhus 

M 

225 

twice 

Paratyphus  A 

M 

290 

Paratyphus  B 

H 

Control  (single  vaccine) 

240 

v  TyphUs 

Typpus 

lived 

235 

^aratyphus  A 

onoe 

Paratyphus  A 

* 

230 

*  B 

“  B 

lived 

255 

Typhus 

Typhus 

* 

210 

Paratyphus  A 

twice 

Paratyphus  A 

lived 

225 

"  B 

B 

n 

Table  6 

The  mixed  vaocine  contains  1  ccm.  in  Img.  the  single  0.3 
mg.  bacillus  bodies  in  iccm,  thus  1/3  of  that  of  the  mixed 
vaccine. 
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Weight  of 

Kind  of 

Innocu= 

Infectious 

Results 

guinea  pig  vacoine 

6 

270 

lation 

dose  (  5 
=  fold  lethal 
dose ) 

Typhus 

lived 

255 

once 

Para typhus  A 

n 

220 

Typhus+ 

"  B 

if 

205 

Par a typhus 

Typhus 

lived 

230 

220 

A  and  B 

twice 

Paratyphue  A 
"  B 

« 

llvod 

Control 

210 

Typhus 

Typhus 

lived 

270 

Paratyphue  A 

once 

Paratyph-s  A 

it 

240 

"  B 

‘  "  B 

» 

265 

Typhus 

Typhus 

* 

190 

Paratyphue  A 

twice 

Paratyphue  A 

lived, 

190 

»  B 

"  B 

H 

Table  9 


The  mixed  vaccine  contains  in  1  ce.  0.1  mg. ,  the  single  0.03 
mg.  bacillus  In  ’ccm,  thus  1/3  the  amount  of  mixed  vaccine. 


Weight  of 

Kind  of 

Innocu- 

Infectious 

Results 

guinea  pig  vaccine 

lation 

dose  (  5 

6 

fold  lethal 

dose) 

200 

Typhus 

lived 

180 

once 

Paratypnus  A 

« 

180 

Typhus 

"  B 

lived 

190 

Paratyphus 

Typhus 

N 

190 

A  and  B 

t.ul 

UWJ  ^4aU0  A 

N  v. 

200 

"  B 

N  ^ 

Control 

175 

Typhus 

Typhus 

* 

215 

Paratyphus 

A 

once 

Paratyphus  A 

lived 

225 

It 

"  B 

II 

245 

Typhus 

Typhus 

II 

190 

Paratyohu8 

A 

twice 

Paratyphps  A 

* 

270 

It 

M  B 

lived 

Table  10 

The  nixed  vaccine  contains  In  locm  0.02  mg.,  the  single  in 
0.007  mg.  bacillus  in  Icc,,  thus  1/3  the  amount  in  the  mimed 
vaccine. 


Weight 

of  Kind  of 

Innocu- 

Infectious 

Results 

guinea  pig  vaccine 
g 

230 

lati$n 

aose  (  5 
fold  lethal 
dose) 

Typhus 

# 

2C0 

once 

Paratyphus  A 

lived 

200 

Typhus 

"  B 

250 

Paratyphus 

Typhus 

lived 

180 

220 

A  and  B 

twice 

Paratyphus  A 
"  B 

lived 

Control 

210 

Typhus 

Typhus 

lived 

186 

Paratyphtjs  A 

once 

Paratyphus  A 

lived 

160 

"  B 

*  B 

« 

195 

Typhus 

Typhus 

lived 

200 

Paratyphus  A 

twice 

Paratyphus  A 

* 

185 

M  B 

*  B 

lived 

As  one  notes  in  these  tables  there  is  no  difference 
observed  between  phe, protective  power  of  the  single  and  the 
mixed  vaccine. 

2.  Research  on  human  bodies 
because  in  the  case  of  immunization  with  the  mixed 
vaccine  a  strong  reaction  was  feared  the  vaccine  was  made  in 
2  concentrations,  and  Indeed  so  much  that  cne  contained 
iccm  per  2  mg.  of  bacillus  and  the  other  3  mg.  Twnty  four  hour 
typhus  and  paratyphus  A  and  B  were  mixed  in  sterile  physio¬ 
logical  sodium  chloride  and  filtered  through  sterile  gause. 

This  suspension  was  sterilizes  through  £hour  shaking  in  a 
double  bath  at  60°C  and  then  was  mixed  in  0.b%  phenol.  After 
the  ste-ility  had  been  accurately  adjusted  the  inoculum  was 
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decanted 


With  &  vaccine  produced  ao  the  head  naval  doctor,  Dr. 

Xato  had  to  carefully  vaccinate  the  o new  on  the  battleship 
"Xatori"  and  subject  the  same  to  careful  and  precise  obser¬ 
vation.  With  the  expectation  that  the  inoculum  would  produoe 
a  violent  reaction  he  injected  3  per  1-  ocm,  instead  of  1  per 
3  com.  The  reaction  was  not  especially  violent. r  'Theedoaen 
amounted  to  at  the  beginning  of  the  first  inoculum  1  com  In 
the  aeoond  2  com.  But  in  order  to  avoid  injection  of  such 
a  large  amount  the  concentration  of  the  bacillus  suspension 
was  doubled.  After  the  experience  of  the  surgeon  general 
Dr.  A.  Hi r ana,  however,  after  which  by  Dr.  Katzu  and  staff 
docotro  Dr.  Orimo  the  reactions  to  the  concentrated  inoculum 
were  not  much  stronger  than  to  the  dilute.  Therefore  it  is 
evident  that  the  reactions  do  not  occ"'  parallel  to  the 
amount  of  baoterla. 

The  reactions  to  the  Inoculum  with  mixed  vaccine  were  as 
follows;  In  the  majority  of  the  oases  on  the  average  2  to  4 
hours  later  there  appears  near  the  injection  an  intehsive  mostly 
sharp  limited  redness  about  the  size  of  the  palm  of  the  hand 
and  slow  burning  around  the  place  of  lnnoculation.  Occasionally 
there  was  also  a  painful  swelling  In  the  region  of  the  lym¬ 
phatic  glands.  The  reactions  disappear  almost  completely 
after  48  hours. 

In  the  following  table  the  Important  reactions  are  com¬ 
piled. 
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Table  1 1 


Reactions  to  the  inoculum  with  mixed,  vaoclne  in  comparison 
to  the  Inoculum  with  the  single  vaccine. 


I 


Inoculum 


f  c 

f-t  -H 

ib  aJ 


tO  «J 

c  © 

•H  Si 

+3  L, 


Mixed'", 

Vaccine 


2  mg  injl, 
loom  ]2. 

3  mg. inn . 

1  oom  £2, 

6  mg  inn. 

1  com  ?2. 


Typhus  ( 
vaccines 


Para-  si 

typhus 
A  vaccine 

Para-  * 
typhus 
B  vaccine 


1  mg  ini 

1  com  l 
✓  v 

same  / 


.noo,  1 

TT 

2 

21 

3 

11 

-  2 

3 

5 

3 

tt 

13 

- 

9 

’ 

0  « 

mm 

M 

63 

5 

86 

20 

11 

5  - 

3 

2 

H 

24 

«*• 

69 

9 

- 

12  - 

— 

H 

45 

5 

20 

5 

12 

-  3 

5 

- 

10 

tt 

15 

5 

10 

- 

- 

- 

n 

25 

3 

70 

3 

5 

28  1 

1 

3 

18 

h 

6 

45 

5 

1 

18  — 

8 

6 

H 

40 

15 

80 

20 

15 

35  2 

7 

30 

60 

tt 

30 

10 

70 

7 

25 

50  3 

2 

15 

25 

w 

14 

4 

50 

6 

1 

31  - 

8 

48 

31 

2 

18 

3 

59 

9 

3 

27  - 

4 

30 

38 

Mixed 

vaooine 


Inoculation 


2  mg  infl  * 
iccm  22. 

3  mg  i rfl  • 
teem  2,2. 

6  mg  lnp . 
1  ocm  4.2. 


*  ^  1  ocm  4.2.  « 

TyphUB  f  1  mg  inO  .  H 
vacoine  ^  t  com  12.  " 

Paratyphyal  mg  inO .  " 

A  waooinef^  loom  12.  " 

f 

Paraty-  r  1  mg  lap.  M 
phua  B  \  t  oomj^.  H 
yaooin#  ^ 


lnoo 

41.94 

35.48 

14.52 

8.06$ 

0 

a 

33.96 

33.63 

18.87 

3.77 

0 

a 

0.90 

43.00 

29.50 

15.90 

2.27 

it 

3.03 

24.24 

21.21 

24.24 

0 

N 

0 

30.00 

40.00 

25.00 

5.00 

a 

20.00 

40.00 

15.00 

25.00 

0 

N 

2.33 

34.81 

39.50 

20.48 

3.88 

II 

5.59 

38.47 

40.31 

14.04 

1.59 

M 

8.40 

35.19 

37.20 

16.50 

2.09 

N 

14.18 

35.47 

31.42 

If*. 20 

3.72 

II 

25.00 

26.01 

21.56 

25.44 

1.99 

H 

13.63 

31.55 

31.08 

22.23 

1.51 

From  these  tables  on  sees  that  the  reaction,  to  the  inocu¬ 
lum  vith  mixed  vac bine  is  not  much  more  violent  than  that  of 
simple  vacoine. 

^  The  agglutination  titer  of  the  serum  after  the  immuniza¬ 
tion  fluctuates  between  weak  and  moderately  high  but  it  should 
be  pointed  out  that .as  Kolle,  Kutscher,  Ketsoh  and  others 
maintain  that  the  agglutination  titer  does  not  always  run 
parallel  to  the  protective  power.  Pfeiffer  and  Marx  have 
made  known  that  the  blood  serum  with  the  karbollelefrtem 
inoculum  vacoine  vith  bacillus  do  not  agglutinate  at  all, 
aside  from  a  single  case  in  which  agglutination  titer  amounted 
tp  1;10,  but  the  protective  resistance  1;100«1;200.  After 
my  single  experience  the  agglutination  titer  against  typhus 
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and  par a typhus  B  was  frequently  high,  against  para typhus  A 
however.  It  was  very  low. 

I  have  sought  to  establish  the  protective  resistance  In 
animals.  Mice  were  used  as  experimental  animals.  A  definite 
amount  of  blood  serum  which  had  been  drawn  on  the  10  th  day 
after  inoculum,  a  3  fold  lethal  dose  of  culture  was  added  and 
this  injected  lntraperltoneally  In  the  animal.  For  oontol, 
serum  removed  fora  the  Inoculum  was  used. 


Table  13 


Negative 

In  1  >50 

Agglutination  titer 

All 

iHMBn.'nM 

■1  TH  — 

■ii  r  — 

■nr  — 

Typhus 

1  (8.3*) 

1  (8.3*) 

1  (8.3*) 

5(41.6*) 

4(33.3*) 

12 

Para¬ 
typhus  A 
Para- 
tv  nhua  B 

10(83.3*)  1  (8.3*) 

2(15.6*) 

.  0*)_ 

Ji  35*0*1- 

12 

12 

Protective  power  of  blood  serum  afer  inoculation  with  the  mixed  vaccine 

Table  14  _ _ __ _ _ _ __ _ 


I  _  0.1  0.05  0.01  0.005  0.001  together 

!  Tynhus  5  (25*)  10(50*)  5  (25*)  10(50*) 

I  Paratyphus  A  1  (  5*)  2  (10*)  7  (35*)  10(50*) 

,  Paratyphus  B  4  (  20*)  5  (  25*)  11(55*) 


This  experiment  was  repeated  in  20  other  oases.  From  the  ta 
ble  it  is  evident  that  the  agglutination  and  the  protective 
vaooinatlon  of  serums  In  inoculum  are  not  parallel. 


y- - 

These  figures  show  that  the  animal  in  the  case  of  a  3  fold 
deadly  dose  of  serum  lived  because  of  the  Inoculum. 


14 
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•  **■  0 


The  agglutination  came  In  the  oases  of  typhus  as  the  strongest 
in  appearance  while  the  protective  work  in  paratyphus  A  and  B 
waa  much  greater  than  in  typhus. 

These  experiments  sho*  that  in  the  inoculum  with  mixed  vaccine 
£ha  protective  power  against  typhus  and  paratyphits  A  and  B  oan 
be  obtained  simultaneously  in  the  human  body. 


\  Summary 

'-V') Che  inoculum  with  the  mixed  vaccine  of  typhus,  paratyphus 


A  and  3 


as  violent  as 


ope-looal  and  general  reactions/  but-  whloh  are  not 
in  the-  lnoeului  with  simple  vaocine  (  amount  of 


bacillus  1/8  of  mixed  vaccine). 

V  / 

09  Not  only  humans  but  also  in  animals  which  have-  been 
jfaooulated  with  mixed  vaccine,  it  could  ba  established  that 
inooulum  with  mixed  vaocine  not  only  oouid  len^  protective  power 
against  typhus  but  also  against  paratyphus  A  and  B .  f 

Concluding  I  wish  to  express  to  His  Excellency  General 
Surgeon  Dr.  Kimura,  Chief  of  Medical  Bureaus  of  the  Navy 
Ministry,  my  appreciation  for  his  stimulation.  In  addition  I 
wish  to  thank  Dr.  #lrano,  General  surge 6n.  Dr.  Kato,  head  staff 
doctor,  and  Dr.  Orimo,  staff  doctor,  for  all  their  kind  help 
in  the  composition  of  this  work. 


Mimirmmt . . . mn**** 


